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Quality assurance indicators 
1.	Pre-hospital time > one hour.  

For this indicator, 44.3 per cent (41.5 per cent in 2005-06) of the non-entrapped patients and 
73.7 per cent (76.2 per cent in 2005-06) of entrapped patients had a total time from receipt of the 
ambulance call to arrival at emergency department of more than one hour. 

2.	Pre-hospital scene time > 20 minutes.  
1468 (95.1 per cent) non-entrapped, blunt trauma patients had a calculated scene time. Of these, 
59.8 per cent (58 per cent in 2005-06) had a scene time of more than 20 minutes. Over time, 
scene time has increased, with more procedures being performed on-scene. Longer scene time is 
also influenced by an increased reliance on air transport and aircraft availability. Audit of times by 
the ambulance sources suggests that these are the major contributing factors for the increases. 
Recent research by MAS has indicated that independent predictors of increased scene time 
include air ambulance involvement, intubation, IV drug administration, spinal immobilisation  
and requests for back-up.

3.	Systolic blood pressure <100 mmHg on arrival and scene time > 10 minutes.  
Of the 34 non-entrapped penetrating injury patients with a blood pressure less than 100 mmHg  
on arrival at the scene and a calculated scene time, 88.2 per cent had a scene time of more than 
10 minutes, compared with 79.2 per cent in 2005-06. The single most important penetrating trauma  
outcome is time to definitive surgery. The Metropolitan Ambulance Service and Rural Ambulance 
Victoria have ongoing education programs to improve transit times for this group of patients. 

4.	GCS < nine at scene and O2 saturation <90 per cent after 10 minutes. 
Of the 188 head injured patients with a GCS less than nine at the scene of injury and a recorded 
oxygen saturation after 10 minutes, 5.3 per cent had an oxygen saturation of less than 90 per cent. 
Hypoxaemia is recognised as a significant cause of secondary brain injury. The Rapid Sequence 
Intubation (RSI) trial is nearing completion and it is envisaged this will inform pre-hospital airway 
management best practice.

5.	GCS < nine and systolic blood pressure <100mmHg after 10 minutes.  
Of the 252 head injured patients with an at-scene GCS less than nine and a recorded systolic 
blood pressure after 10 minutes at the scene, 17.5 per cent had a systolic blood pressure of less 
than 100 mmHg, this is significantly less than previous years (34 per cent in 2001-02, 26.7 per cent 
in 2002-03, 21.9 per cent in 2003-04, 21.6 per cent in 2004-05 and 19.6 per cent in 2005-06).  
Hypotension is recognised as a significant cause of secondary brain injury. This issue is under 
constant review. 
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Hospital systems performance

Emergency department quality indicators 
The following quality assurance indicators refer to the emergency department and hospital-specific 
phases of the major trauma patient care. 

1.	 Failure to activate trauma team at a major trauma service.  
The trauma team was activated for 67.6 per cent of all patients arriving at a major trauma service 
emergency department. This rate varied across the major trauma service hospitals: 75.9 per 
cent at The Alfred, 59.3 per cent at the Royal Melbourne Hospital and 40.2 per cent at the Royal 
Children’s Hospital7. Major trauma services activated a trauma team for 54.4 per cent of all 
patients received via transfer. This varied across the major trauma service hospitals: 67.6 per 
cent at The Alfred, 43.2 per cent at the Royal Melbourne Hospital and 18.8 per cent at the Royal 
Children’s Hospital.

2.	 No intubation in patients with GCS < nine.  
Across all trauma service levels, 108 non-intubated patients presented to an emergency 
department with a GCS less than nine. Of these, 15 patients (13.9 per cent) were not intubated 
during their emergency department stay. Twelve of the non-intubated patients were elderly low 
falls patients (10 of these received palliative management and died, one was transferred to a 
private health facility and died and one was discharged to a rehabilitation facility with a GCS 
of 13). The remaining three non-intubated patients were transport related (two died soon after 
arrival in the emergency department and one was discharged to a rehabilitation facility with a 
GCS of 14).

3.	 Length of time from arrival at an emergency department > two hours until a head CT scan. 
The time from arrival at an emergency department until head CT scan for patients with a severe 
head injury (AIS severity score greater than two in the head region) was more than two hours in 
364 patients (30.6 per cent). The median time from arrival at the emergency department to a 
head CT scan was 1.4 hours at a major trauma service, 2.8 hours at a metropolitan neurological 
service, 1.8 hours at a metropolitan trauma service and one hour at a regional trauma service. 
Patients considered inappropriate for transfer and/or imaging resourcing, capacity and availability  
may be contributing factors to wait times.

4.	 Penetrating torso trauma > one hour to theatre.  
There were 1193 patients with an injury to their torso region. Penetrating trauma occurred in 
93 of these patients, 82 had surgery and all had a valid time to theatre recorded. Of these 82, 
57 patients (69.5 per cent) had a time of more than one hour to theatre. It is not uncommon for 
stable patients without obvious internal injury to be observed for a period of time to determine 
if surgery is necessary. This approach may result in ‘delayed’ surgery in less severely injured 
patients. There were 12 patients with haemodynamic instability. Seven of these went to theatre 
in less than one hour (three died) and five waited more than one hour for surgery (none died). 

7 The significantly lower percentage of major trauma patients initiating a trauma team activation at the Royal 
Children’s Hospital compared with the other major trauma services is affected by the fact that paging criteria, 
injury patterns and transfer patterns are different for children (compared with adult trauma patients).



Victorian State Trauma Registry 2006-07: Summary report  33  

Outcomes of major trauma

This section describes patient outcomes following major trauma. Outcome measures include 
hospital length of stay, discharge status and functional measures at discharge and six months  
post-injury. Unless otherwise stated, the data presented in this section relate to the hospital  
that provided definitive treatment. 

Length of stay 
Figure 10 shows the distribution of the length of stay for all major trauma patients by year, excluding 
burns. There has been a significant decrease over the past six years from 8.8 days in 2001-02 to  
7.6 days in 2006-07 (p<0.001). In 2004 the South West Sydney Area Health Service reported a 
median length of stay of 8.4 days. The National Trauma Registry Consortium reported a mean length 
of stay of 15.9 days for 2004. The mean length of stay for registry patients for 2006-07 was 11.7 days.  
Over the six years, 16 per cent of patients had a stay longer than 21 days. 

Figure 10: Distribution of definitive hospital length of stay by year



34  Victorian State Trauma Registry 2006-07: Summary report

Figure 11 shows the length of stay for all major trauma patients, excluding burns, at different service 
levels. Length of stay is longer at the major trauma services because the patients generally require 
more complex care.

Figure 11: Length of stay data by service level for 2006-07

Discharge status 
In 2006-07, the majority of major trauma service patients were discharged to home. There has been 
an increase in the percentage of patients discharged home, from 39.5 per cent in 2001-02 to 46.2 
per cent in 2006-07 (p<0.001). 

The percentage of patients discharged to rehabilitation has decreased and this may be due to 
improved outcomes at discharge or change in patient acuity. It may also reflect increased use of 
rehabilitation in the home.

 

Key indicator 8 – Discharge status

Discharge status from 
definitive hospital of care

% of patients

2001-02 2002-03 2003-04 2004-05 2005-06 2006-07

Home 39.5 40.4 42.1 44.3 47.5 46.2

Rehabilitation centre 41.4 40.3 40.0 37.1 35.2 35.9

Dead 14.8 13.2 12.6 13.3 11.9 12.5

Other hospital 2.8 4.1 3.1 3.4 2.8 2.6

Other 1.1 1.5 0.8 1.1 1.5 1.8

Nursing home 0.5 0.3 1.0 0.6 0.9 0.8

Special accommodation 0.1 0.1 0.5 0.2 0.2 0.2
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Functional measure at discharge
The functional measure is used to provide an estimate of the level of function of major trauma 
patients at discharge from the acute hospital.

The registry commenced collecting functional measure (FM) data from the adult major trauma 
services in the second quarter of 2003-04. The FM was adapted from the Functional Independence 
Measure (FIMTM) for the National Trauma Databank (American College of Surgeons) and includes 
items related to locomotion, feeding and expression measured on a four point scale from total 
dependence to complete independence. Functional performance on each of the items is summed 
to form a total score ranging from three (complete dependence on all tasks) to 12 (complete 
independence for all tasks). Table 6 shows the distribution of the discharge level of function of major 
trauma patients as measured by the functional measure. The majority of major trauma patients 
are discharged from hospital performing the activities of locomotion, feeding and expression 
independently. In 2006-07, less than two per cent of patients were requiring full assistance for these  
key activities of daily living at discharge and most were discharged to an inpatient rehabilitation centre.

There are now only a small number of undocumented scores. This has fallen from 8.4 per cent in 
2003-04 to 5.4 per cent in 2006-07. 

Table 6: Functional measure of survivors to discharge 

Year
Independent  

+/- aid Partial dependence Total dependence

2003-04 887 83.7% 138 13.0% 35 3.3%

2004-05 1297 84.3% 207 13.5% 34 2.2%

2005-06 1550 86.8% 202 11.3% 33 1.8%

2006-07 1628 84.9% 255 13.3% 35 1.8%

Outcomes six months following major trauma
Telephone follow-up of major trauma patients who survived to hospital discharge six months 
following injury is a unique attribute of the registry. All adult major trauma patients definitively 
managed at an MTS hospital have been followed-up since 2003-04 and this was extended to all adult 
major trauma patients across the state in 2005-06. 

Key data collected at the six month follow-up include the patient’s level of function according to the 
Glasgow Outcome Scale – Extended (GOS-E) and return to work or study for those who were working 
or studying prior to injury. The GOS-E classifies patients into eight levels of function, from death to 
upper good recovery. A score of five (lower moderate disability) or above indicates independent living 
while a score of eight (upper good recovery) indicates a complete return to normal occupational 
and social activities without any residual deficits related to their injury. During 2006-07, additional 
instruments were added to the follow-up interview to capture health-related quality of life, pain and 
further work and general disability. These additional outcomes will be a feature of future reports. 
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For the purpose of this report, data pertaining to 2005-06 and 2006-07, the years of complete 
population follow-up, are presented here. In 2005-06, 1157 of the 1699 patients eligible for follow-up 
(adult, survivors to discharge) were successfully followed-up (68.1 per cent), representing a fall in 
follow-up rates compared to 2004-05 (73 per cent) due to the expansion to follow-up to patients  
discharged from all health services in Victoria and the resultant difficulties with delay in data acquisition 
and incomplete contact details. Through improvement of processes, the follow-up rate for 2006-07 
was 82 per cent with 1602 of the 1953 eligible patients for this year successfully followed-up six 
months following injury. For 2005-06 and 2006-07, patients lost to follow-up were more likely to be: 
aged 15-24 years, less severely injured, penetrating trauma patients or assault victims. The primary 
reason for loss to follow-up was incomplete or incorrect contact details recorded for the patient. 

Table 7 shows the functional level of adult major trauma patients six months following injury for 
2005-06 and 2006-07. Three per cent of major trauma patients died following discharge. Of the 
patients followed-up, 76 per cent of major trauma patients in 2005-06 and 65 per cent in 2006-
07 were living independently by six months post-injury. A full return to pre-injury function was 
experienced by 22.2 per cent of patients in 2005-06 and 15.8 per cent of patients in 2006-07.  
The differences across the years are largely explained by the improved follow-up rates in 2006-07 
and a higher percentage of patients in the 2006-07 cohort with a serious head injury.

Factors considered as predictors of functional outcome six months following injury included age, sex, 
compensation status, GCS, ISS, mechanism of injury, trauma service level of definitive management 
and the registry year. Multivariate analysis identified age (p < 0.001), sex (p=0.001), compensation 
status (p=0.020), GCS (p < 0.001), mechanism of injury (p < 0.001) and injury severity (p < 0.001) 
as significant independent predictors of independent living at six months. Patients in the following 
groups were significantly more likely to have returned to independent living six months following injury:

1.	Younger patients.

2.	Patients not covered by compensation bodies.

3.	Male patients.

4.	Patients with an ISS < 26.

5.	Patients with a GCS > 12.

6.	Patients injured in high fall and pedal cyclist incidents.
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Table 7: Level of function at six months according to the Glasgow Outcome 
Scale – Extended (GOS-E)

GOS-E rating

2005-06 
(n=1157) 

%

2006-07 
(n=1602) 

%

Dead 3.3 3.3

Vegetative state

Unable to obey simple commands, utter any words or communicate in any way.

0.5 0.4

Lower severe disability

Assistance of another person at home is essential every day for activities of daily living.

10.7 12.1

Upper severe disability

Able to look after themselves for up to eight hours during the day but unable to shop  
or travel locally without assistance.

9.5 9.2

Lower moderate disability

Able to shop without assistance, drive or use public transport to get around, unable  
to work or study if doing so prior to injury, rarely participates in social or leisure activities, 
and daily disruption to family and friendships.

17.8 19.5

Upper moderate disability

Able to shop without assistance, drive or use public transport to get around, returned  
to work or study but at a reduced capacity, extensive restriction to social or leisure 
activities, and frequent disruption to family and friendships.

16.6 21.3

Lower good recovery

Returned to pre-injury work or study capacity, participating less in social and leisure 
activities, occasional disruption to family and friendships, or reporting other problems 
relating to the injury that affect daily life.

19.4 18.4

Upper good recovery

Returned to pre-injury capacity for work or study, social and leisure activities, no disruption 
to family and friendships, and no problems relating to their injury which affect daily life.

22.2 15.8
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Table 8 shows the percentage of patients working or studying prior to injury and the percentage 
of these patients who had returned to work or study six months following injury. The percentage 
working or studying prior to injury and the percentage returning to work or study was similar across 
the two year period. 

Table 8: Returned to work status

Work-related outcomes 2005-06 (%) 2006-07 (%)

Working prior to injury 68.5 63.8

Returned to work 60.7 58.5

Multivariate analysis identified age (p=0.003), sex (p=0.001), compensation status (p<0.001), GCS 
(p<0.001) and ISS (p<0.001) as significant independent predictors of return to work. Patients more 
likely to return to work were non-compensable, male, aged 18-34 years, less severely injured (ISS 
less than 40) and presenting with a GCS greater than 12.

Unexpected deaths 

The Trauma Injury Severity Score (TRISS) is the standard international method of combining age, 
mechanism of injury, injury severity and key physiological observations to estimate the rate of 
unexpected deaths (Boyd, Tolson & Copes, 1987). TRISS is an estimate of the probability of survival 
(Ps) for individual patients. A TRISS less than 0.50 indicates a patient who could reasonably be 
expected to die. 

TRISS could be calculated for 98 per cent of surviving patients with blunt or penetrating injuries and 
for 97 per cent of the deaths with blunt or penetrating injuries. The ability to calculate TRISS is lower 
for the deaths because of incomplete information including physiological parameters. Inadequate 
coronial data inhibits ISS estimation for some patients. For those patients with completed pre-
hospital information, the pre-hospital physiologic parameters were utilised. 

Figure 12 shows a comparison of the observed and expected numbers of deaths, according to TRISS 
methodology. Similar to previous years, the overall observed number of deaths was significantly less 
than the expected number of deaths in 2006-07. In every TRISS band the observed number of deaths 
was less than the expected number of deaths. 

For comparison with international norms, TRISS scores for patients with an ISS greater than 15 are 
analysed as the registry has complete information for this group.

 

Key indicator 9 – Observed versus unexpected deaths
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Figure 12: Comparison of the observed and expected  
(according to TRISS and including estimated TRISS) numbers of deaths 

There has been a downward trend in the percentage of deaths in patients with a high probability  
of survival (Ps>0.5), for patients without co-morbidity and aged less than 65 (Figure 13).

Figure 13: Trends in the percentage of deaths occurring in the non-elderly  
and non-comorbid group of major trauma
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Comparison of death rates with an international standard 
The z-score provides a direct comparison of the observed death rates with those that would be 
predicted based on the international standard derived from the Major Trauma Outcome Study 
(1995). The z-score can only be calculated for patients with a known TRISS probability of survival8. 
The z-score using the Major Trauma Outcome Study (1995) was 4.83 for those patients with an 
ISS greater than 15. In Victorian hospitals there are significantly fewer deaths in comparison to the 
United States cohort. 

The z-score using the National Trauma Data Bank 5.0 (American College of Surgeons) for all major 
trauma patients with a TRISS probability of survival was 4.89 in 2006-07 for patients with an ISS 
greater than 15. This indicates that the state trauma system has a lower adjusted death rate in 
comparison to the major North American trauma centres reporting outcomes during this period. 
As the National Trauma Data Bank 5.0 has succeeded the Major Trauma Outcome Study as a 
contemporary reference database, recalculation of TRISS coefficients using the National Trauma 
Data Bank database is appropriate. 

The w-score is an estimate of the number of lives per 100 treated patients that could have been 
saved or lost under the system, compared with the Major Trauma Outcome Study norms (Boyd et al., 
1987). A w-score of zero indicates no difference between the two, a negative value indicates lives 
saved and a positive value indicates lives lost. 

Overall, for all TRISS bands, the Victorian trauma system saved more lives than expected compared 
with the Major Trauma Outcome Study norms.

Table 9: W-score

TRISS group Number W-score

<0.25 79 -17.32

0.25–0.49 90 -10.54

0.50–0.74 141 -9.20

0.75+ 1,606 -1.42

8 See Gabbe et al. 2003 for explanation of TRISS, including its deficiencies.
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Limitations and data caveats

The information presented in this report provides data for ongoing monitoring of the Victorian  
trauma system.

Hospital capture
All Victorian health services are now contributing to the registry. 

Hospital records
Patients for whom information on all episodes of care was not available limits the dataset.  
Every attempt is made to collect this information from the hospital, Victorian Ambulance Clinical 
Information System or National Coroner Information Systems Database. Where missing data is 
related to the patient care record, this information is requested directly from the ambulance service.

TRISS 
The TRISS can be used to measure the performance of the system in terms of death rates. Currently, 
the value of TRISS for monitoring the Victorian state trauma system is limited by the number of patients 
for whom no value can be calculated. As is usual practice, the TRISS probability of survival has been 
calculated from variables recorded at the definitive emergency department. Where a patient had 
no emergency department TRISS value, the patient’s pre-hospital TRISS value was used. The major 
reason for an inability to calculate TRISS in the more seriously injured patients, and deaths, was  
pre-hospital intubation. An estimate of pre-intubation GCS was able to be made in most cases.

Data presentation
Generally, data are reported either for all patients (across the trauma service) or broken down 
according to trauma service level. In the former data tabulations, information is obtained on all 
patients. When patients are presented according to their hospital of first care or definitive care, the 
data are taken from these hospitals’ records exclusively, excluding cases with missing information. 
Because of the lack of complete data, the trauma service level-specific analyses have fewer patients 
than the analyses of all patients. 
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Conclusions

The Victorian State Trauma Registry continues to demonstrate significant improvements in risk-
adjusted mortality for hospitalised major trauma patients across the trauma system. Despite this, 
there has been an increase in overall deaths due to injury across the state and there are increased 
numbers of hospitalised major trauma patients. The rise in deaths due to injury is consistent with 
trends in the United States and may represent a failure in our injury prevention programs. Further 
analysis is required to target effective interventions to reduce the injury toll. 

Population-based monitoring of injury outcomes in Victoria allows us to monitor the considerable 
long-term morbidity following injury. Only 58.5 per cent of major trauma patients have returned to 
work or study by six months and 15.8 per cent are fully recovered. Changes in resuscitation, surgical 
technique, rehabilitation programs and the system of care are likely to significantly improve long-
term outcomes over time. 
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Glossary

Abbreviated Injury Scale (AIS) A numerical method for ranking and comparing 
injuries by severity and for standardising the 
terminology used to describe injuries. It is a measure 
of the threat to life of an injury. The scale ranges 
from one (minor injury) to six (maximum severity). 
AIS=6 and AIS=5 scores represent ‘maximum 
severity’ and ‘critical’ injuries respectively.

Charlson Comorbidity Index Assigns weights (0–6) to co-morbid conditions and 
has been used to predict mortality and morbidity 
in cohorts of hospitalisations. The index has been 
modified to be based on ICD-9 codes9 and ICD-10 
codes.

Coronial cases A coronial case is a case recorded on the National 
Coroners Information System (NCIS) database. 
The database has information about every death 
reported to an Australian coroner since July 2000 
(January 2001 for Queensland). Each coronial case 
is assigned a case number in the coronial database. 
As long as a case is under investigation it is marked 
as ‘open’, which means no identifying information is 
available. When an investigation is finished, the case 
is marked as ‘closed’ and the identifying information 
is available.

Functional Measure (FM) A measure that has been used to quantify the 
degree of disability during the medical rehabilitation, 
discharge and follow-up of trauma patients. 
The FM has been adapted from the Functional 
Independence Measure (FIM™) by the National 
Trauma Database (American College of Surgeons). 
The FM includes three items (self-feeding, 
communication and locomotion), scored using a 
four-point ordinal scale. The use of this modified 
version of the FIM™ has not been validated to date.

Glasgow Coma Score (GCS) A measure of the level of the consciousness of a 
patient and an indicator of the severity of a head 
injury. The scale ranges from three (unconscious) to 
15 (normal functioning), with a score less than nine 
usually indicating a severe head injury. When this 
variable is used for calculating trauma scores, as a 
default, the emergency department GCS values are 
used. If there is no GCS recorded at the emergency 
department or the patient was intubated or sedated 
on arrival, the patient’s pre-hospital GCS value is used.

9 Librero, J, Peiro, S. & Ordinana, R., 1999, ‘Chronic comorbidity and outcomes of hospital care: length of stay, 
mortality, and readmission at 30 and 365 days’. Journal of Clinical Epidemiology, vol. 52, pp. 171–9.
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Glasgow Outcome Scale – Extended 
(GOS-E)

The GOSE-E enables patients to be classified 
into broad categories of functional level, taking 
into account the domains of consciousness, 
independence in the home, independence outside 
the home, work, social and leisure activities, family 
and friendships and return to normal life.

Hospital of definitive care For each patient, this is defined as the hospital at 
the highest service level within the tiered trauma 
system structure where the patient was treated. 

Injury Severity Score (ISS) Used to define injury severity for comparative 
purposes and a useful tool for evaluating trauma 
outcomes. It incorporates both anatomical and 
severity indices and is derived from the Abbreviated 
Injury Scale for anatomic regions. The ISS has been 
demonstrated to be an important predictor of injury 
severity and mortality. The scale ranges from one 
(minor injury) to 75 (mortal injury). Generally, an ISS 
greater than 15 is taken to be indicative of major 
trauma because mortality in this group has been 
shown to be more than 10 per cent. 

Maximum AIS Used as a proxy measure of injury severity. For each 
patient, all AIS scores for all injuries are ranked from 
lowest to highest. The maximum AIS is the highest 
AIS given to any of the injuries sustained by a 
patient, regardless of body region. 

M-statistic Used to compare the severity of injuries in a 
database with the Major Trauma Outcome Study 
database (international standard). Values range 
from zero to one. If the M-statistic is greater than 
0.88, then the injury severity distribution in the 
two datasets is similar. An M-statistic greater than 
0.88 implies comparison of the two datasets is 
reasonable because they relate to patients with 
similar injury severities.

Major Trauma Outcome Study (MTOS) A retrospective descriptive study of injury severity 
and outcome, co-ordinated through the American 
College of Surgeons’ Committee on Trauma. Since 
1982, this database has been continually updated 
and now contains 730,000 cases from 268 trauma 
centres across 36 states. The MTOS database is the 
international standard against which all other trauma 
databases are often compared.
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Revised Trauma Score (RTS) An injury severity measure that is derived from 
the Glasgow Coma Scale, systolic blood pressure 
and respiratory rate. Reliance on the respiratory 
rate and the GCS prevents calculation of the RTS 
for intubated patients. In such cases, the RTS is 
calculated from information taken at the scene prior 
to intubation. The raw RTS ranges from zero to 12, 
with higher values suggesting a more stable patient. 
The RTS can be weighted for research and prediction 
purposes. The maximum weighted RTS is 7.84, 
corresponding to a stable patient. RTS less than two 
is associated with a 70 per cent or more predicted 
probability of death (Senkowski & McKenney, 1999).

Trauma Injury Severity Score (TRISS) An estimate of the probability of survival of individual 
patients. It is derived from the patient’s age, the 
Revised Trauma Score, the mechanism of injury and 
the Injury Severity Score. The TRISS probability of 
survival is calculated from variables recorded at the 
definitive emergency department. When the TRISS 
probability of survival components are missing from 
the emergency department records, the patient’s 
pre-hospital parameters are used. 

Trauma service level A tier in the Victorian trauma service’s trauma 
system structure. Different complexities of care 
are provided at each level, with the major trauma 
services providing the highest complexity of care. 

Major trauma services are The Alfred, the Royal 
Melbourne Hospital and the Royal Children’s 
Hospital. Metropolitan trauma service hospitals 
are at the second tier of the state trauma service 
for metropolitan Melbourne. Metropolitan primary 
care service hospitals are at the third and lowest 
tier of the state trauma service for metropolitan 
Melbourne.

A regional trauma service is a hospital at the highest 
tier of the state trauma service in rural and regional 
Victoria. Urgent care service hospitals are at the 
second tier of this service and primary care service 
hospitals are at the third and lowest tier.
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Victorian Admitted Episodes Database 
(VAED)

A database maintained by the Victorian Department 
of Human Services, which records details of all 
hospital admissions across the state. 

Victorian State Trauma Outcome Registry 
and Monitoring group (VSTORM) 

The Victorian State Trauma Outcome Registry and 
Monitoring (VSTORM) group, which coordinates 
the Victorian State Trauma Registry and is based 
at the Department of Epidemiology and Preventive 
Medicine at Monash University

w-score A score used to describe the difference in the 
number of deaths between the test dataset and the 
normative dataset in clinically relevant terms. The 
w-score estimates the number of deaths more or 
less than expected per 100 patients treated. 

z-score A score used to compare a dataset with the 
international Major Trauma Outcome Study standard 
to determine whether the actual number of survivors 
recorded in the test dataset is equivalent to the 
predicted number of survivors in the MTOS dataset. 
Values greater than two standard deviations are 
indicative of a significant difference between the 
databases, with a positive value indicating more 
survivors than expected and a negative value 
indicating fewer survivors than expected. 
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Appendix 1: The VSTORM group

The VSTORM group based at the Department of Epidemiology and Preventive Medicine  
at Monash University coordinates the registry.

The VSTORM chief investigators were: 

•	 Professor Peter Cameron (Head, Victorian State Trauma Registry, Department of Epidemiology  
and Preventive Medicine, Monash University) 

•	 Professor John McNeil (Head of Department of Epidemiology and Preventive Medicine,  
Monash University) 

•	 Dr Belinda Gabbe (National Health and Medical Research Council Population Health Research 
Fellow, Department of Epidemiology and Preventive Medicine, Monash University) 

All chief investigators are also members of the VSTORM Steering Committee. 

Other members of the 2006–07 VSTORM Steering Committee, all of whom have expertise  
in epidemiology, trauma management or related areas, include:

•	 Mr Bill Barger (Manager, Metropolitan Ambulance Service Victoria) 

•	 Dr Stephen Bernard (Deputy Director of ICU, Dandenong Hospital)

•	 Dr Warwick Butt (Staff Specialist in Intensive Care, Royal Children’s Hospital) 

•	 Mr Alex Currell (General Manager Strategic Planning, Metropolitan Ambulance Service Victoria) 

•	 Dr David Eddey (Director of Emergency Medicine, The Geelong Hospital) 

•	 Mr Andrew Hannaford (Trauma Information Systems Manager, Victorian State Trauma Registry) 

•	 Associate Professor Rodney Judson (Director of Trauma, Royal Melbourne Hospital)

•	 Professor Thomas Kossmann (Director of Trauma Surgery, The Alfred Hospital;  
Director of National Trauma Research Institute, Alfred Campus)

•	 Ms Sue McLellan (Data Coordinator, Victorian State Trauma Registry)

•	 Ms Mimi Morgan (Project Coordinator, Victorian State Trauma Registry)

•	 Dr Karen Smith (Project Manager, Strategic Planning, Metropolitan Ambulance Service)

•	 Ms Ann Sutherland (Research Nurse, Victorian State Trauma Registry)

•	 Dr Jason Winnett (Trauma Surgeon, The Alfred Hospital) 

•	 Mr Tony Walker (Manager Operations, Rural Ambulance of Victoria)

•	 Mr Owen Williamson (Senior Lecturer, Department of Epidemiology and Preventive Medicine, 
Monash University)

•	 Mr Cameron Willis (PhD Student, Department of Epidemiology and Preventive Medicine,  
Monash University)

Ms Mimi Morgan (Project Coordinator), Mr Andrew Hannaford (Trauma Information Systems 
Manager) and Ms Sue McLellan (Data Coordinator) prepared this report.
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Appendix 2: Hospitals and health services with ethics 
committee approval for the period July 2006 to June 2007

Collection of patient level data from each of the hospitals and health services is conducted under 
strict National Health and Medical Research Council guidelines and national and Victorian privacy 
legislation. 

Ethics committee approval for the registry was initially obtained from the Department of Human 
Services and Monash University ethics committees and has also been granted by the National 
Coroners Information System (for trauma-related deaths). 

Approval for trauma data collection has also been actively sought from all Victorian hospitals and 
major health services (public and private) in both metropolitan and regional and rural areas. As at 30 
June 2007, registry data collection was approved at the 139 hospitals and health services listed in 
the following table.
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Trauma service level Hospital

Major trauma service The Alfred Hospital

Royal Children’s Hospital

Royal Melbourne Hospital

Metropolitan trauma service Austin Health (Austin Hospital)

Southern Health (Dandenong Hospital)

Eastern Health (Box Hill Hospital, Maroondah Hospital)

Southern Health (Monash Medical Centre, Clayton Campus)

Peninsula Health (Frankston) 

Northern Health (The Northern Hospital)

St Vincent’s Hospital (Melbourne) Ltd

Western Health (Footscray Hospital)

Metropolitan primary care service Eastern Health (Angliss Hospital)

Epworth Hospital

Knox Private Hospital

Southern Health (Monash Medical Centre, Moorabbin Campus; Monash 
Medical Centre, Casey Campus)

Peninsula Health (Rosebud Hospital) 

Bayside Health (Sandringham and District Memorial Hospital )

Western Health (Sunshine Hospital)

Werribee Mercy Hospital

Western Health (Williamstown Hospital)

Barwon South West Region

Regional trauma service Barwon Health Network (The Geelong Hospital)

South West Health Care (Warrnambool Campus)

Western District Health Service (Hamilton) 

Urgent care service Casterton Memorial Hospital

Colac Area Health (Colac)

Coleraine District Health Services

Hesse Rural Health Service (Winchelsea)

Lorne Community Hospital

Moyne Health Services

Otway Health and Community Services

Portland District Health

South West Health Care (Camperdown Campus)

Terang and Mortlake Health Service (Terang)

Timboon and District Healthcare Service

Primary care service Balmoral Bush Nursing Centre

Cobden District Health Services

Colac Area Health (Birregurra Community Health Centre) 

Dartmoor and District Bush Nursing Centre Inc.

Hesse Rural Health Service (Rokewood, Beeac)

Heywood Rural Health

South West Health Care (Lismore)

Terang and Mortlake Health Service (Mortlake)

Western District Health Service (Penshurst) 
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Loddon Mallee Region

Regional trauma service Bendigo Health Care Group

Ramsay Health Care (Mildura Base Hospital)

Urgent care service Cohuna District Hospital

Echuca Regional Health

Kerang District Health

Kyabram and District Health Service

Kyneton District Health Service

Maryborough District Health Service

Swan Hill District Hospital

Primary care service Boort District Hospital

Dingee Bush Nursing Centre Inc.

Inglewood and District Health Service

Lockington and District Bush Nursing Centre Inc.

Mallee Track Health and Community Service

Managatang and District Hospital

McIvor Health and Community Services

Mt Alexander Hospital

Robinvale District Health Services

Rochester and Elmore District Health Service

Sea Lake and District Health Service Inc.

Gippsland Region

Regional trauma service Latrobe Regional Hospital

Urgent care service Bairnsdale Regional Health Service

Bass Coast Regional Health (Wonthaggi)

Central Gippsland Health Service (Sale)

Gippsland Southern Health Service (Leongatha, Korumburra)

Orbost Regional Health

South Gippsland Hospital

Warley Hospital

West Gippsland Health Care Group (Warragul)

Yarram and District Health Service

Primary care service Buchan Bush Nursing Association

Cann Valley Bush Nursing Centre

Dargo Bush Nursing Centre Inc.

Gelantipy District Bush Nursing Centre

Heyfield Hospital Inc.

Mallacoota District Health and Support Service Inc.

Neerim District Soldiers Memorial Hospital

Omeo District Hospital

Swift’s Creek Bush Nursing Centre



56  Victorian State Trauma Registry 2006-07: Summary report

Grampians Region

Regional trauma service Ballarat Health Services

Wimmera Health Care Group (Horsham)

Urgent care service East Grampians Health Service (Ararat)

East Wimmera Health Service (St Arnaud)

Edenhope and District Hospital 

Hepburn Health Service (Daylesford)

Rural Northwest Health (Hopetoun, Warracknabeal)

Stawell Regional Health

St John of God Health Care Ballarat

West Wimmera Health Service (Nhill)

Primary care service Ballan and District Soldiers’ Memorial Bush Nursing Hospital

Beaufort and Skipton Health Service (Beaufort, Skipton)

Djerriwarrh Health Services

Dunmunkle Health Services

East Wimmera Health Service (Birchip, Charlton, Donald, Wycheproof)

Elmhurst Bush Nursing Centre Inc.

Harrow Bush Nursing Centre Inc.

Hepburn Health Service (Creswick)

Lake Bolac Bush Nursing Service

Wimmera Health Care Group (Dimboola)

Hume Region

Regional trauma service Albury Base Hospital

Goulburn Valley Health (Shepparton) 

Northeast Health (Wangaratta Base Hospital)

Urgent care service Alpine Health (Bright Hospital, Mt Beauty Hospital, Myrtleford Hospital)

Benalla and District Memorial Hospital

Cobram District Hospital

Kilmore and District Hospital

Mansfield District Hospital

Nathalia District Hospital

Numurkah District Health Service

Seymour District Memorial Hospital

Upper Murray Health and Community Services

Wodonga Regional Health Service

Yarrawonga District Health Service

Yea and District Memorial Hospital

Primary care service Beechworth Health Service

Chiltern Bush Nursing Hospital

Euroa Hospital

Falls Creek Medical Centre

Mt Hotham Medical Centre

Nagambie hospital Inc.

Tallangatta Hospital

Violet Town Bush Nursing Centre

Walwa Bush Nursing Hospital




